Inborn errors of pyruvate metabolism and the mito chondrial respiratory chain are rarely associated with recurrent myoglobinuria. A defect in the proteins containing iron-sulfur clusters, including compo nents of the Krebs cycle and the mitochondrial re spiratory chain, was found in 1 patienth and dele tions of m ito ch o n d rial DNA (mtDNA) were reported in 3 patients.8,13 Severe coenzyme Q defi ciency in muscle was detected in 2 sisters who sufferd since early childhood from recurrent myoglobinuria and myopathy, short stature, seizure disorder, and cerebellar symptoms. 11 We describe a 37-year-old man with recurrent myoglubinuria and lactic acide mia due to deficiency of the mitochondrial enzyme lipoamide dehydrogenase (LAD).
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CASE REPORT
A 37-year-old man of Ashkenazi-Jewish origin devel oped generalized weakness, recurrent vomiting, and weight loss of 10 kg over a period of 2 months. His parents, 2 sisters, and 4 children were healthy. He suffered several episodes of muscle weakness associ ated with " anicteric hepatitis'* in the past 17 years. Prior to admission, he had elevated alanine amino transferase (ALT) (peak value, 556 U /L; control, 5-50 U/L) and aspartate aminotransferase (AST) (231 U /L; control, 7-56 U /L ). O n admission, he had symmetric generalized hyporeflexia. Electromy ography revealed low-voltage polyphasic m otor unit potentials. Creatine kinase (CK) (11277 U /L ; con trol, 30-150 U /L ), AST (400 U /L ), and ALT (757 U /L ) were elevated. After administration of chlorpromazine (12.5 mg IV) to alleviate vomiting, he was found pale, tachypneic, and confused, with severe metabolic acidosis (blood pIT 6 Genomic DNA was isolated and cDNA was pro duced from fibroblasts of the patient and 5 controls. Direct sequencing of the entire coding region of the LAD gene and of a genomic DNA fragment up to nt -207 was perform ed as previously described/ 1
RESULTS
The enzymatic analysis revealed normal or elevated activities of all mitochondrial enzymes in muscle tis sue with the exception of PDHc (11% of the control LAD LAD m in/m g protein; control, 83 ± 7.6).
The western blot disclosed reduced amount of the LAD protein (25% of the control) and norm al amounts of pyruvate decarboxylase subunits (Ela and Ejp), transacetylase (E2), and the X protein (Fig. 1) .
No mutations were detected in the coding region of the cDNA of LAD and the 5' flanking region up to nt -207.
DISCUSSION
Recurrent myoglobinuria was reported to accom pany at least 17 inborn errors of metabolism. These include six heritable defects in glycogenolysis or gly colysis, six in the pathway of short-, medium-, or long-chain fatty acid oxidation, one in the pentose phosphate pathway, one in the purine nucleotide cycle, and three in the.respiratory chain, Krebs cycle, and mtDNA. Partial deficiency of carnitine palmito yltransferase II is the most common cause of recur rent rhabdomyolysis.5*'12,1:5,1 (,,2i)
We attribute the recurrent myoglobinuria and lactic acidemia to LAD deficiency in this patient. LAD is one of the three catalytic proteins of the protein of 2 controls with citrate synthase activity which is similar to that of the patient; lane 7: procine LAD. Lanes 1-3 were exposed to anti-PDHc antiserum (this serum does not react with LAD). Lanes 4-7 were exposed to anti-LAD antiserum.
PHDc which converts pyruvate to acetyl-CoA and a component of two other a-keto acid dehydrogenase complexes, aKGDHc and branched-chain keto acid dehydrogenase complex. Thus, the lactic acidemia, elevation of branched-chain amino acids, and reduc tion of both PDHc and aKGDHc as seen in our pa tient can all result from a single defect in LAD. Because abnormalities of mitochondrial enzymes are not commonly associated with rhabdomyolysis, we considered the possibility that the deficiency of LAD was an epiphenomenon. However, the defect was also present in fibroblasts which were propa gated in culture, excluding a transient inhibition of the enzyme activity.
The few patients with LAD deficiency previously reported had a clinical picture which was in no way similar to that of our patient. Their disease was char acterized by progressive neurological deterioration and lactic acidemia, and most of them died within
